A product formulated with hydroabsorbent polymer, fertilizers and growth stimulators, sold as TerraCottem®, improved substrate characteristics for seedling production under a variety of environmental conditions. Research was conducted to evaluate the effects of various concentrations of TerraCottem® on the pH and on electrical conductivity (EC) of mixtures of carbonized rice husks (CRH) and TerraCottem® utilized in the production of ornamental pepper seedlings (Capsicum annuum 'Gion Red') in a float system. In addition, TerraCottem® concentrations of 2.5; 5.0; 7.5 and 10 gxL -1 were evaluated for their effects on seedling development. In order to evaluate the action of the product on the initial growth of seedlings, CRH with a nutrient solution was used as a control treatment The pH and the EC evaluations were accomplished following Tedesco et al. (1995). Seedling was evaluated by measuring morphological parameters of aerial parts and root systems. We determinate that the addition of the TerraCottem® did not modify pH or EC nor contribute to improvement of the seedlings initial growth of Capsicum annuum 'Gion Red'.
INTRODUCTION
The production of high-quality seedlings is often a crucial factor in the commercial establishment and cultivation of ornamental plants and vegetables. The quality, as well as the time spent in the production of seedlings or rooted cuttings is greatly influenced by the substrate type used in nurseries or rooting beds.
Efficient, repeatable propagation systems, therefore, require the use of well defined substrates, with known physical, chemical and biological properties (Gonozarowska, 2001) . Among the chemical properties, pH and electric conductivity (EC) are considered particularly important parameters. The evaluation of alternative materials for the formulation of new, environmental friendly substrates with favorable growth characteristics has become increasingly valuable.
In this context, carbonized rice husks (CRH) are being evaluated for this purpose due to their wide availability in rice cropping areas, coupled with the need for proper recycling or disposal. The carbonization process, as Gauland (1977) noted, maintains a highly porous structure, allowing considerable aeration and low water retention which are desirable characteristics when raising seedlings in trays where the shallow depth of containers can impede drainage. However, the use of CRH in a pure form presents limitations related to its chemical properties, which might be improved through the addition of conditioning substances to the substrate. Azevedo et al. (1999) and Rodriguez and Garcia (1998) , among others, have demonstrated that a product containing several hydro-absorbent polymers, fertilizers and growth stimulators, sold as TerraCottem®, when added to soil or artificial substrates at low concentrations gave satisfactory results under many culture conditions with wide application in the recovery of degraded areas, landscaping, gardening and horticulture.
Some plant species traditionally cultivated for cookery also include modern cultivars that have been selected for their ornamental aspects, with good adaptation to container culture for small gardens and in-house cultivation. One notable example can be found in the compact bushes of ornamental peppers, Capsicum annuum. In the Rio Grande do Sul State, Brazil, there is already commercial production of these peppers for cooking use, suggesting that the introduction of this species as ornamental could contribute to crop diversification and increase the income of small and medium farmers.
Therefore, the objectives of this work were to evaluate the effects of TerraCottem® concentrations on the chemical properties (pH and EC) of CRH and to evaluate the morphological characteristics of seedlings of an ornamental pepper cultivar (Capsicum annuum 'Gion Red') produced in various mixtures of CRH and TerraCottem® in a float system.
MATERIALS AND METHODS
The experiment was carried out at the "Faculdade de Agronomia 'Eliseu Maciel'"at the Federal University of Pelotas, Pelotas, Rio Grande do Sul, Brazil. Seedlings of Capsicum annuum 'Gion Red' were grown from seeds set in trays with expanded polystyrene in a float system, using carbonized rice husks (CRH) and different concentrations of the conditioning polymer, TerraCottem®, as substrate. The seeds were obtained from the seed company Van Leeuwen Ltda. The conditioning polymer (CP) was added in varying concentrations described bellow and mixed with the CRH by manual agitation. The pH and the seedling morphological characteristics of Capsicum annuum 'Gion Red' were analyzed.
The experiment was designed in randomized blocks with 4 replications, consisting of a control treatment:CRH 0 (CRH without CP) and the following experimental treatments: CRH 2.5 (CRH + 2.5 gxL -1 CP), CRH 5.0 (CRH + 5.0 gxL -1 CP), CRH 7.5 (CRH + 7.5 gxL -1 CP), CRH 10.0 (CRH + 10.0 gxL -1 CP ) and CRH + NS (CRH in the nutrient solution).
Containers were filled with water or nutrient solution (CRH + NS treatment), as in table 1, 8 cm deep and covered with floating trays of expanded polystyrene (128 cells) where the seeds had already been sown. In the treatment CRH + NS, the trays containing only CRH (without CP) were placed in the container with the nutrient solution (diluted to 25%) as indicated by Furlani (1999) for this phase of vegetable seedling production in a hydroponic system. After filling out the trays they were placed into containers for one day to allow capillary action moistening the substrate and then the seedling was accomplished. Each experimental unit (tray) was completely filled out with the growth medium; however, only half (a block of 8 X 8 cells) was sown. Growth medium from the unsown cells was removed for chemical evaluations (pH and EC) at 30 and 45 days after seedling (d.a.s).
Water pH and electric conductivity (EC) of substrates were determined following the methodology proposed by Tedesco et al. (1995) .
At 45 d.a.s, 15 seedlings per tray were harvested for bulk height (BH) measurement -length from soil surface to the apical leaf tip; root length (RL) -measurement from soil surface to the main root tip; bulk green matter (BGM); root green matter (RGM); bulk dry matter (BDM); root dry matter (RDM) and foliar area (FA).
RESULTS AND DISCUSSION
No significant differences in the pH were observed among the various CP treatments (Table 2) in the first evaluation (30 d.a.s.). Only the substrate with floating nutrient solution (treatment CRH + NS) showed pH values significantly higher than the CP treatments. But in the second evaluation, at 45 (d.a.s.), significant differences were observed among the treatments. However, when analyzing the solution in the containers, all samples collected on that same date (45 d.a.s.) displayed the same pH.
Obs. The results and discussion were taken out from this paragraph because after thinking about its content, I concluded that my data interpretation was not correct.
Based on the results presented in the table 1, none of the treatments displayed a sufficiently low pH (5.8 to 6.5), as recommended by Fermino and Bellé (2000) , for this seedling production system. But all treatments can be considered appropriate, because according to Furlani et al. (1999) , in a hydroponic system, variations in pH of the nutrient solution between 4.5 and 7.5 can be tolerated without plant growth problems.
The pH analysis of the container solutions at the end of the experiment suggests that the level of acidity was predominantly influenced by the pH of the water utilized which was 6.4.
The EC measured in two observations, at 30 and 45 d.a.s. (Table 3) , did not reveal significant differences among treatments nor between the two periods appraised, but at 45 d.a.s., the treatment CRH + NS did present the highest EC value in the container solution.
In relation to EC values considered appropriate for horticultural substrates., following recommendations of Verdonck and Gabriëls (1998) , only the treatments CRH 10.0 and CRH + NS exceeded the proposed upper limit (425 µS x cm -1 ). In plants susceptible to the salinity, those authors recommended a narrower band, between 200 and 375 µS x cm -1 , a range of values that tended to be lower than our observations. In hydroponic seedling production of sweet Capsicum, Morais and Furlani (1999) also suggested lower levels of EC for the nutrient solution, between 100 and 120 µS x cm -1 . However, our lowest EC observation in the container was 210 µS x cm -1 . Even the water utilized in the containers would be inadequate due to its high EC: 160 µS x cm -1 . Yet in terms of causing deleterious effects on the seedlings Martinez and Lozano (1993) noted that EC levels of irrigation water in no-soil cultivation begins to cause problems when it reaches values above 250 µS x cm -1 , while Sanchéz (1993) claimed that the maximum values between 350 and 450 µS x cm -1 might still be acceptable, depending upon the season of cultivation. As for seedling growth and development as measurement at 45 d.a.s. (Table 4) , it was observed a clear superiority of the treatment that included nutrient solution in relation to the others, which leads to infer that the addition of the conditioning polymer was incapable of supplying the seedlings' nutritional needs.
Referring to the chemical properties analyzed, the relatively high pH of the nutrient solution treatment (Table 2) , the only one differing significantly from the others, might suggest that inadequate alkalinity of the remaining treatments was the cause of poor seedlings development. However, all treatments surpassed the upper pH limit recommended for this species, and the best treatment, CRH + NS, exceeded it the most.
Although EC did not differ between substrates (Table 3) , it was significantly higher in the container solution corresponding to the treatment, CRH + NS. The addition of CP to CRH did not supply enough nutrients for the proper development of seedlings during the period analyzed. Even after the emergence, the higher quality of the plants from the treatment with the nutrient solution was observed visually.
Even with EC values above values established by Verdonck and Gabriëls (1998) for substrates and by Moraes and Furlani (1999) for nutrient solutions, seedlings from treatment CRH + NS grew well. This may suggest that the Capsicum annuum 'Gion Red' cultivar may be adapted to higher levels of salinity.
The poor condition of the seedlings in all treatments lacking nutrient solution, as show statistically for all morphological parameters evaluated ( Table 3 ), indicated that the use of CP in CRH did not supply sufficient nutrients for the seedlings' vegetative development.
According to the Technical Guide, TerraCottem® (1997), the polymer acts by inducing plant roots to search for water and nutrients contained in the product, thus creating a more consistent root system. As the trays utilized in our experiments had very small cells, plant roots initially did not need to grow long to search for water or nutrients which might have determined the smallest value of RL (root length) in this treatment.
CONCLUSIONS
The addition of the polymer to the substrate of carbonized rice husks did not modify pH levels or electric conductivity, nor did it contribute to improvements in the initial development of seedlings of Capsicum annuum 'Gion Red'. 
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